The objective of the study was to describe and compare cost estimates for a pilot study of the Daily Enhancement of Meaningful Activity intervention for persons with mild cognitive impairmentYcaregiver dyads.
Cost estimation is important when developing pilot programs and for program evaluation. Cost estimation (a) provides estimates of program costs and benefits, before programs are implemented in large, diverse populations and real-world situations; (b) improves understanding of program operations; (c) specifies levels of intervention that are most costly; and (c) may uncover unexpected costs. 1, 7 A cost template provides an initial structure for future planning of program costs and benefits that can be modified and eventually translated into the real-world community.
Recent research has examined the cost-effectiveness of nonpharmacological programs for dementia patients and/or their family caregivers, 7Y9 but no studies have examined costs for new programs that target persons with MCI (PwMCI)Ycaregiver dyads. The purpose of this article was to describe development and use of a cost template to estimate the program costs of the DEMA intervention for PwMCI-caregiver dyads in the clinical setting.
Strategies for Developing a Cost Template
Estimating a cost template is a fundamental step in cost analysis for new program development and can be guided by the production process model. 10 This model, used to develop the cost template for a nurse-led stroke caregiver intervention program, 11 was used to guide the development of the cost template for the DEMA intervention. The Production Process Model describes the process by which input resources are identified and quantified to produce output. Input may involve such things as training and supervision costs for personnel, materials, and costs to participants. The output for this study is the DEMA intervention. The total cost of the production includes the total of each input resource, calculated as the quantity of that resource multiplied by its unit value. The cost template for the DEMA intervention was calculated through 3 main steps: identifying, measuring, and valuing resource use. 10, 11 Identifying Input Resource Use Development of the cost template first required identification of all DEMA intervention costs. Program costs consisted of personnel time and materials involved in intervention training, delivery, and preparation and wrap-up time for the DEMA sessions. Participant costs were also considered a program cost, including transportation (travel time, mileage, and parking fees) and intervention activities' costs to the participants. 1, 3, 10, 12, 13 Transportation costs were calculated based on mileage to the intervention session location (usually the healthcare setting) and time spent traveling to the location. Mileage and time spent traveling were determined using MapQuest. Parking fees were based on the posted parking charges at local clinical sites. To attend the DEMA intervention sessions, the PwMCI and their family caregivers spent valuable time that often could have been used for other activities such as employment. There-fore, participant time related to actual intervention activities was included as an input resource.
Measuring Input Resource Use
After all appropriate input resources were identified, quantities of resources needed to be defined in terms of measurable units. For example, meaningful activity engagement consultation, living will and/or legal consultation, and nurse consultation by the intervener were quantified in terms of hours for both the intervener and the PwMCI-caregiver dyads. Number of visits, telephone calls, and materials were also quantified as part of the process.
Valuing Input Resource Use
The process of valuing input resource use involves assigning a unit cost to each input resource. For example, an hourly wage needs to be specified for personnel involved in the study. The time cost to participants to receive our intervention was estimated based on what they might have earned if they were working instead of participating in the study. The current market value of materials was used in assigning value to resources. Assigning values to resources can be challenging because the true costs of health interventions often exceed market prices. 1, 11, 14 The time costs for PwMCI wereestimatedbasedonthefederalminimumwageworker. 15 Usually, family caregivers provide support or care for those with memory problems, and the cost of informal care time is often higher than the cost of a home health aide compared with family caregivers' self-reported occupation hourly wages. Therefore, time costs for family caregivers were based on the federal minimum wage for a home health aide provided by Bureau of Labor Statistics data. 16 Brief Description of the DEMA Intervention Daily Enhancement Meaningful Activity was developed directly from the patient-caregiver dyadic perspectives to address their priority needs in ways most meaningful and helpful to them. It aims to help patients, with family support, increase their meaningful activity engagement by using the principles of problem-solving therapy. Content validity of the DEMA intervention is described elsewhere. 17 Following approval from an institutional review board for the protection of human subjects, we recruited PwMCI-caregiver dyads from the university hospital, Alzheimer Center, and Health Aging Brain Center. Persons with MCI were diagnosed by an interdisciplinary team based on the criteria of Winblad et al. 18 The program included 6 face-to-face, biweekly sessions with an intervener using the Self-management Toolkit. The toolkit was organized around 6 self-management needs and consisted of 40 subtopic handouts. For each session, depending on the needs identified by the dyads, between 5 and 8 subtopic handouts from the toolkit were used to structure the face-to-face sessions. During session 1, the dyads were introduced to the overall structure and format of the sessions and the concept of meaningful Clinical Nurse Specialist A www.cns-journal.com activity plan that included priority goals, and (3) discussed the 6 topics in the Self-management Toolkit. Each of the 5 sessions had 2 parts: part 1 focused on planning strategies for engagement in meaningful activity, and part 2 focused on the 6 topic areas in the Self-management Toolkit. Between sessions, the PwMCI engaged in the planned self-selected activities with spousal support. The aims of the DEMA intervention are to help MCI patients enhance their coping skills and self-management capability to improve activity engagement to achieve outcomes of reduced emotional distress and depressed mood, as well as improved physical functioning and quality of life. The program also aims to improve skills related to adjusting to life changes for caregivers and PwMCI.
METHODS
Using data from our pilot, we developed a cost template of the DEMA intervention. Research-associated costs (ie, recruitment, research outcome measures, data collection, data management, statistical analyses) were not included as DEMA intervention costs. The cost template was focused on estimated cost of implementing the DEMA intervention and the cost of PwMCI-caregiver dyads' time. Intervention costs included training time (intervention training, ongoing supervision, team meetings), intervention preparation and wrap-up time for the interveners, intervention delivery costs (sessions and materials), and dyad costs (transporta-tion, parking, and time). The pilot DEMA intervention was performed at a clinic (2 PwMCI-caregiver dyads lived G30-minute driving distance from the clinic and preferred to receive sessions at home because of health concerns such as using portable oxygen for chronic obstructive pulmonary disease or a walker). We also included travel costs for PwMCI-caregiver dyads to clinical settings: travel time, gas mileage, and parking fees. We recorded the number of hours spent in training the research assistant. The intervener kept track of the number of hours spent on preparing, delivering, and making the reminder phone calls before face-to-face intervention. Other costs directly related to the intervention were for print materials that were mailed to the PwMCI-caregiver dyads. We also documented each PwMCI-caregiver dyad's time spent on the program, which was the same as intervention delivery time in the intervener's activity log. In addition, each PwMCI-caregiver dyad's travel time and parking cost were included.
RESULTS
The cost template for the DEMA intervention is presented in Table 1 . The template details costs associated with training time, intervention preparation and wrap-up, intervention delivery, and dyad participation. We estimated the workers' unit costs per hour to be $15 for the research assistant, $25 for the nurse intervener, $30 for the trainer, and $40 for an assistant professor within an academic setting. The unit cost 15 We also valued the caregiver's time at $10.41 per hour, the mean of hourly wages for home-care aides for 2011. 16 The average total cost per dyad for the DEMA intervention was $1327.97. Specific details on how these costs were computed are provided in Table 1 . Training time cost included the time that interveners and supervisors spent during training, ongoing supervision, and team meetings. We estimated the subtotal training costs to be $631.94 per dyad, which was nearly half of the total DEMA cost per dyad. Each intervener received 8 hours of training related to the DEMA intervention protocol. The supervisor, an assistant professor, was responsible for providing training and ongoing supervision to maintain intervention fidelity. The total of 4 training sessions (2 hours per session Â 4 = 8 hours) included a brief orientation to the DEMA intervention, role playing, audiotaped review of sessions, and evaluation. Ongoing supervision consisted of approximately 1 hour for 1 of 6 sessions for each dyad to check the fidelity of the DEMA intervention. Each individual session was audiotaped. The audiotapes were randomly selected and rated for adherence more frequently at the beginning of the study and every 3 months thereafter. The tapes provided a basis for feedback to the intervener to ensure consistency with the established protocol. This involved listening to audiotapes and reading the written transcriptions separately. Team meetings involved 26 one-hour meetings over the course of 1 year. The purpose of the team meetings was to evaluate treatment fidelity related to training, delivery, receipt, and enactment, as well as to assess any divergence in the intervention protocol and any adverse events or potential risk. Preparation and wrap-up for the DEMA intervention included phone call reminders, intervention preparation, and wrap-up. Intervention preparation included gathering intervention supplies, reviewing the dyad's general information, and, after session 1, reviewing the previous intervention documents prior to each session. Wrap-up included developing a brief summary of sessions, making a written weekly activity follow-up list, and entering data of the activity log after each intervention. The average subtotal cost of preparation and wrap-up was $94.20 (7.10% of the total cost) for each dyad enrolled.
Intervention delivery cost included 1 hour of intervener salary per session for a total of 6 sessions as well as intervention materials. The per-package intervention material included printing, binder, and postage. The subtotal cost of intervention delivery was $210 per dyad (15.81% of total costs).
Costs to the dyad for their involvement in the DEMA intervention included gas, travel time, parking fee, and time spent receiving intervention sessions. We used the mean of all dyads' travel miles multiplied by 6 (number of the intervention sessions). Gas cost, travel time, and parking fee were considered transportation-related cost and, on average, totaled $285.87 per dyad. We estimated $105. Because of the high cost of staff salary and dyad transportation-related scosts, we plan to revise the DEMA intervention to use more telephone sessions in place of some face-to-face sessions. We also plan to make our training more efficient. Table 2 provides an estimate of costs for the DEMA intervention if these proposed changes are made. To reduce training costs, we will hire an registered nurse (RN) instead of a doctorally prepared assistant professor to train and supervise the DEMA interveners. The trainer salary costs will then be reduced by about $80 perdyad, providing significant savings for the DEMA intervention. We also plan to reduce dyad transportationrelated costs by converting 4 of our 6 face-to-face sessions to telephone sessions ( 
DISCUSSION
The development of a cost template is an essential and fundamentalstepinconducting a preliminary cost-effectiveness analysis that allows researchers, clinicians, administrators, and decision makers to assess the potential value of a health intervention such as DEMA. Only a few published studies have explored program costs for interventions for dementia family caregivers. 8, 11, 19, 20 To our knowledge, this is the only study that has explored preliminary costs for an intervention designed to improve outcomes for PwMCIcaregiver dyads in the clinical setting. The aim of this article was to estimate the pilot program costs of the DEMA intervention for PwMCI-caregiver dyads in clinical settings. Training time cost comprised the largest percentage of costs (47.6%) for the DEMA intervention (Table 1) . These costs were considered fixed and were based on the small number of participants in the pilot study. When enrolling larger numbers of PwMCI-caregiver dyads in a future randomized controlled trial, training time costs (intervention training and supervisor training time) will be reduced, because these costs are the same regardless of the number of dyads participating in the study. Further cost reduction is expected for the next study because of plans to use an RN, rather than the assistant professor supervisor, to train and monitor the nurse interveners. Additional strategies may beconsidered to further reduce costs, such as using more efficient technological methods for training. For example, training sessions could be videotaped, or interactive training sessions could be designed using computers or iPads, which would cost less than one-on-one training.
On the other hand, some training, supervision, and team meetings will be necessary to maintain treatment fidelity, which is an essential function in health behavior programs and research. Treatment fidelity is important to make sure each session for each dyad is implemented as planned and treatment is accurately delivered. 21 Thus, there is need for developing effective ways to balance the cost of supervision time and treatment fidelity in future clinical trial studies. Developing a computer-based and standardized treatment fidelity assessment system related to training that will use an automatic reporting system will not only improve communication in a timely manner but also reduce the number of team meetings required. The well-justified preparation and wrap-up costs were a small percentage of total study costs (7.10%). Reminder phone calls are important for study retention. Intervention preparation and wrap-up were integral components of the intervention process. These strategies are key to subject retention in behavioral intervention research. 22 Intervention delivery cost also represented only a small percentage of total costs (15.81%) and was considered fixed in this study. However, we may consider replacing the RN interveners with volunteer or paid laypersons who could work with PwMCI-caregiver dyads individually or through support groups. Furthermore, to increase accessibility and eliminate the cost of using paper copies, the selfmanagement kit could be downloaded to a computer.
Costs to the dyad for their involvement, representing the second highest percentage of costs (29.50%) in the pilot study, included gas, travel time, parking fees, and time spent receiving intervention sessions ( Table 1 ). The cost of informal caregiving was calculated by varying the average hourly wages obtained from the US Department of Labor in order to minimize sensitivity analysis. To increase accessibility and reduce the dyad cost, we plan to revise the previous DEMA intervention delivery mode from 6 biweekly face-to-face sessions to 2 biweekly face-toface sessions and 4 biweekly telephone sessions for future studies. The reason for keeping 2 face-to-face sessions in a new study is to establish a therapeutic alliance through the use of a meaningful activity values assessment for the PwMCI-caregiver dyads. For example, during this assessment, the dyad performs activities that require visual contact with each other and the intervener. The dyad also begins to establish a realistic and manageable meaningful activity plan and to practice problem-solving skills. Once the dyad is familiar with these techniques, the rest of the DEMA intervention can be delivered by telephone to reinforce and maintain the strategies learned in the first 2 sessions. Telephone interventions have advantages over face-to-face interventions in terms of reduced costs for transportation and parking, as well as convenience to participants. Delivered completely by telephone, Bakas and colleagues 23, 24 have shown preliminary efficacy and strong satisfaction ratings for the Telephone Assessment and Skill-building Kit (TASK) for stroke caregivers. Based on 8 weekly calls from a nurse, the cost template for the TASK program showed that the average total program cost was only $421 per caregiver. This included training, intervention preparation and wrap-up, intervention delivery, material costs, and caregiver time costs. Although the TASK program was not a ''dyad'' intervention, it is possible that the total program costs for the DEMA intervention could be significantly reduced by converting some of the faceto-face sessions to telephone-delivered sessions. Further revision and pilot testing for the DEMA telephone intervention should lead to an efficacious and cost-effective program that may be more easily incorporated into practice as well as increase recruitment and retention. 22 Comparison With Previous Studies This article described the procedures of estimating the cost template for a pilot study. It provides unique contributions to the cost template for an activity-based dyadic intervention for PwMCI in 3 ways. First, the information in the cost template focused on the health intervention cost to the dyad, and not only to a single participant. Unlike previous cost-analysis studies focused on either the family caregiver or the dementia patient by delivering education and fostering social support, 19, 20 our pilot study used a family dyadic approach to address the priority need for an efficacious intervention to prevent premature disengagement and depressive symptoms in PwMCI. The intervention also aimed at improving skills of adjusting to life changes for caregivers. Second, the cost template data were compared for 2 types of intervention delivery modes: 6 face-to-face sessions versus 2 face-to-face and 4 telephone sessions. The latter method was found to potentially reduce intervention cost by 20%. Third, we included gas cost, travel time, and parking fee for PwMCI-caregiver dyads when conducting face-to-face interventions at a clinical site. All the foregoing information can be useful in identifying costs of different components of an intervention and which components could benefit from modification in future intervention programs.
Daily Enhancement of Meaningful Activity compares favorably to the few other cost estimates of patient-and caregiver-targeted interventions designed for persons with dementia and their family caregivers. The study of Graff et al 20 found that a 10-session, community-based occupational therapy intervention, delivered over 3 weeks, cost on average $1790, per dementia patient and caregiver dyad.
The costs to the dyad for their involvement in occupational therapy were not included. A physical activity study cost an average of $1134, and the REACH II study cost an average of $1214. Both costs were greater than the DEMA intervention. 8, 12, 20 On the other hand, the tailored activity intervention study of Gitlin et al 7 cost an average of $941.63, which was less than the DEMA intervention.
Other lessons derived from the pilot study included the following:(1) a data-collection instrument for a time and cost categories study needs to be developed and approved by all of those working on the intervention, and (2) providing opportunity for the study staff to explore the challenges of intervention implementation and interpreting or coding the cost items could identify possible further revisions for future studies.
Limitations
Comparing our results with other studies is challenging because few cost-analysis studies have focused on the dyad. Also, our pilot study findings were not representative of all PwMCI in our health region because of the small and homogeneous sample, the single-sample design, and the fact that participants were recruited primarily from 1 university hospital.
CONCLUSION
In summary, with increases in population size and life expectancy, Alzheimer disease has become one of the main health problems and sources of medical cost. Healthcare resources (dollars for spending) are limited, and there is a great need for more cost-effective new treatments, nonpharmacological interventions, and diagnostic procedures in that context. The use of cost templates may help to establish the value of health promotion interventions, preventive services, programs, and policies. Cost estimation for health interventions is an ongoing process, and assessing intervention cost and health-related outcomes is needed. Despite some limitations in cost template analysis, these analyses can provide valuable information for evaluating specific interventions and minimizing their cost.
